The latest World Health Organization (WHO) strategic plan for eliminating soil-transmitted helminthiases (STHs) as a public health problem in children puts the emphasis on school-age children. On the other hand, the Philippine national helminth control program excludes secondary school students in mass deworming for STH. This study determined the prevalence and intensity of STH in a sample of 633 students (14-15 years old) in selected secondary schools in two Philippine provinces. Stool specimens were processed following the Kato-Katz technique and examined for the presence of helminth ova. Overall cumulative prevalence of STH was 31.3%, while prevalence of moderate-heavy-intensity infections was 7.7%, well beyond the WHO target of 1% for reducing morbidity in school-age children. Recommendations were made to update the Philippine helminth control program and to re-examine the WHO strategic plan so that helminth prevention and control strategies may also be emphasized for secondary school students especially in high-prevalence areas.
Introduction
More than two billion people around the world have soil-transmitted helminthiases (STHs) [1, 2] , considered as neglected tropical diseases that affect mostly the poor and remain as a major public health problem [3] in the Philippines. Children are infected the most owing to poor personal hygiene, frequent outdoor exposures and other high-risk behaviors [4] . To address this problem, the Philippine Department of Health (DOH) launched the Integrated Helminth Control Program (IHCP) in 2006 to provide policy guidance for STH prevention and control [5] . The goal of the IHCP is to reduce overall cumulative prevalence of STH to <50% among 1-12-year-olds through preventive chemotherapy implemented as twice-a-year mass drug administration (MDA) of anthelminthics covering 85% of the target population. However, the IHCP states no target for reducing the prevalence of moderate-heavy-intensity STH, despite the fact that children infected with these intensities are at higher risk for morbidities [6] .
The World Health Organization (WHO) strategic plan for eliminating STH as a public health problem in children [2] has proposed a revitalized strategy by reducing the prevalence of moderate-heavy-intensity STH in school-age children (5-14 years old) to 1%.
In 2007, sentinel surveillance for STH in schoolage children in selected public elementary schools in the Philippines revealed an overall cumulative prevalence of 54% and a prevalence of heavy-intensity infections of 23% [7] . Follow-up parasitological assessment in the sentinel schools revealed an overall cumulative prevalence of 44.7% and prevalence of heavy-intensity infections of 19.7% [8] , suggesting that the Philippines has reached the national target for cumulative prevalence, but the global target for moderate-heavy-intensity infections in school-age children remains far from reach.
Although the WHO strategic plan focuses on preschool-age and school-age children, it also recommends preventive chemotherapy for other populations at risk [2] . On the other hand, the IHCP includes only children 1-12 years old in MDA [5] . The WHO strategic plan targets children 5-14 years old because this age-group suffers the highest morbidity due to STH in most countries and are likewise easily reached through school health programs [2] .
In the absence of a specific policy that includes older school children in school-based MDA as part of STH prevention and control, secondary school students in the Philippines may only benefit from MDA if they reside in areas established as endemic for lymphatic filariasis where once-a-year community-based mass drug co-administration of diethylcarbamazine and albendazole targeting the population 2 years old is conducted as part of the National Filariasis Elimination Program [9] . On the other hand, the literature has suggested that in areas with poor sanitation conditions where reinfections are likely [10, 11] , the highest intensities of infection may occur not only in children 5-14 years old but also in young adults whose physical and cognitive development may be impaired as a result of reinfection [12, 13] . A sentinel surveillance study reported that 30% of Filipino adolescent females had STH (V.Y. Belizario Jr. et al., submitted for publication), who are thus susceptible to develop anemia because of impaired iron status secondary to menstruation. Studies have already shown that this group benefits from deworming by reducing the risk of complications during childbirth and increasing their physical capacity for work [14] .
This study determined the prevalence and intensity of STH in a sample of secondary school students in selected schools in the provinces of Cavite and Guimaras in the Philippines. The results aimed to contribute data on the prevalence of STH in secondary school students in the Philippines and provide basis for improving current global and national policies on helminth prevention and control that specifically include the secondary school student population.
Methods
Cavite is a province in the southern region of Luzon island, whereas Guimaras is an island-province in the central Philippines (Fig. 1 ). Schools were located in three municipalities (Kawit, Noveleta and Rosario) and one city (Cavite City) in Cavite and two municipalities (Jordan and San Lorenzo) in Guimaras. Following a cross-sectional study design, two public secondary schools per municipality/city were selected after consultation with the local government units and the Philippine Department of Education (DepEd) for a total of 11 schools. Fifty students in the third year of secondary education (14-15 years old) in each school were recruited to submit stool specimens to meet the minimum sample size of 250 students per province [4] .
Stool cups with appropriate collection instructions were distributed to students by trained DepEd nurses. Stool samples were processed following the Kato-Katz technique [15] in the field laboratory and examined by trained medical technologists. Parasitological assessment in Cavite and Guimaras was completed in December 2011 and July 2012, respectively.
The intensities of infection, based on the number of helminth ova present in the stool sample (expressed as eggs per gram or epg), were categorized as light, moderate or heavy [4] . For the purposes of this study, moderate-and heavy-intensity infections were classified together as heavy-intensity infections [3, 7] . Stool samples with insufficient quantity were processed following the Kato thick method and examined only for the presence of helminth ova. About 10% of slides were re-examined blindly by a reference microscopist from the University of the Philippines Manila.
Data were double-encoded using Microsoft Excel 2007. Fisher's exact tests were calculated using Stata version 12 to determine any significant difference between parasitological parameters obtained in Cavite and in Guimaras. Level of significance was set at 5%.
The study protocol for Guimaras was approved by the University of the Philippines Manila Research Ethics Board (UPMREB-2012-047-NIH). On the other hand, the study protocol for Cavite was part of monitoring of an existing congressional districtwide project in support of the IHCP, which has been implemented since 2006. Similar to the protocol for Guimaras, the protocol for Cavite involved a minimal-risk intervention (i.e. stool examination) and provision of standard treatment (i.e. MDA) following national guidelines. Participants whose stool samples were examined to have parasitic infections other than STH were referred to the local health units for appropriate management. Confidentiality was maintained through the use of codes to replace participant identifiers and by limiting access to results to authorized members of the project team.
Results
A total of 633 third-year students submitted stool samples, 414 (65.4%) from Cavite and 219 (34.6%) from Guimaras. Females comprised a majority of the participants (61.6%). Results revealed that 198 (31.3%) students were positive for at least one type of STH (cumulative prevalence) and 47 (7.7%) had heavy-intensity infections ( Table 1 ). The most prevalent STH was infection with Trichuris trichiura at 21.5%, followed by infection with Ascaris lumbricoides at 19.7%. The most common co-infection was with A. lumbricoides and T. trichiura, with an overall prevalence of 10.0% (Table 2) .
There was no significant difference in cumulative prevalence and prevalence of each type of STH between male and female students (Table 3) . On the other hand, the prevalence of heavy-intensity STH (p ¼ 0.000), heavy-intensity A. lumbricoides infection (p ¼ 0.000), T. trichiura infection (p ¼ 0.004) ( Table 1) and co-infection with A. lumbricoides and T. trichiuria (p ¼ 0.001) was significantly higher among students in Cavite when compared with students in Guimaras (Tables 1 and 2 ).
Discussion
In the absence of targets for prevalence of STH specific for the secondary school student population, the targets of the IHCP for 1-12-year-olds and of the WHO for moderate-heavy-intensity STH in schoolage children (5-14 years old) may also be applied to the secondary school student population. The cumulative prevalence of STH in the study population indicates that the selected secondary schools in Cavite and Guimaras have met the IHCP target of reducing cumulative prevalence of STH to <50%. These areas may also be classified as moderate-risk, defined by the WHO as having a baseline cumulative prevalence of STH of >20% and <50%, and may require oncea-year MDA [2] . Moreover, these schools have yet to satisfy the WHO target of reducing moderate-heavyintensity infections to 1%.
The significantly lower cumulative prevalence of STH, prevalence of heavy-intensity infections and prevalence of co-infections among secondary school students in Guimaras when compared with those in Cavite may be explained by the conduct of MDA in the secondary schools in the former outside the purview of the IHCP, which was dependent on the availability of a surplus of anthelminthics from MDA in the elementary school setting. Moreover, the periurban setting of Cavite may also explain the higher prevalence of A. lumbricoides and T. trichiura infections in the province that are common in such an area in contrast to an island like Guimaras that has a rural setting [11] . The low prevalence of hookworm infections observed in both provinces may be related to the low sensitivity of the Kato-Katz technique in detecting hookworm ova owing to rapid degeneration [15, 16] .
Although statistically higher in Cavite, the overall prevalence of Ascaris-Trichuris co-infection is considered significant for both provinces and indicates increased morbidity that may be a cause of public health concern [17] . As both helminths have similar transmission patterns, strategies based on the Water, Sanitation, Hygiene Education, and Deworming framework [18] may be recommended.
While female adolescents are particularly at risk for developing anemia due to STH, the nonsignificant difference in the cumulative prevalence of STH between female and male students in this study suggests that the latter may also be equally at risk. Thus, the IHCP, which targets female adolescents, may also be expanded to include male adolescents.
Although the results obtained from the selected schools were not representative of all secondary 
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Vol. 60, No. 4 305 school students in Cavite and Guimaras, the data may provide a picture of the parasitological status of this population in these provinces and similar areas. Parasitological assessment in secondary school students may be integrated with sentinel surveillance for STH in school-age children, as public elementary schools in the Philippines are often in proximity to public secondary schools; hence, the same skilled personnel may be tapped for data collection. While guidelines specific for secondary school students are lacking both in the IHCP and in the WHO strategic plan, there may be a need to treat secondary school students in the study sites to prevent morbidity due to STH. Once-a-year treatment in the secondary school setting may be considered for the schools Number ( in Cavite and Guimaras following the WHO-recommended frequency of MDA based on baseline prevalence. As MDA for school-age children in public elementary schools in the Philippines is scheduled twice a year (every January and July), MDA in secondary schools may be conducted simultaneously (i.e. every July) following the WHO recommendation of integrating helminth control activities. This proposed MDA for secondary school students may adopt the 85% target deworming coverage set by the IHCP [2] . Like public elementary schools, public secondary schools offer readily available infrastructure with skilled teachers and health personnel who are in close contact with the community [19] . Lessons from the success of MDA for school-age children may also be applied to facilitate MDA for secondary school students. In summary, current Philippine policy and guidelines on MDA as part of the IHCP may be updated to implement once-a-year school-based teacher-assisted MDA for secondary school students through the formal allocation of anthelminthics by the government for secondary school students. Other STH prevention and control activities carried out for elementary school students alongside MDA, such as advocacy, capacity building, social mobilization and health promotion and education, may also be implemented for the benefit of secondary school students. The current global strategic plan may be reviewed to consider inclusion of a specific policy action that encourages simultaneous MDA in the secondary school setting to cover school children older than 14 years, especially in moderate-and high-risk areas.
